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Abstract. A combined effect of microwave irradiation and solvent types on the phenolic compounds 
extraction from Orthosiphon stamineus leaves was studied. The effect of as extraction time, the 
microwave irradiation power and solid to solvent ratio on the extraction yield was studied. Aqueous 
solvent provides a broader range of polarity than the pure solvent, and hence enabled a simultaneous 
extraction of both methoxylated and hydroxylated phenolic compounds. It was found that the 
extraction time of 2 minutes, microwave irradiation power at 300W and 20:1 solvent to solid ratio 
yielded highest simultaneous extraction of polyphenols (i.e. rosmarinic acid 32.45 mg RA/g DW, 
sinensetin 261.15 µg Sin/g DW and eupatorin 2.27 mg Eup/g DW). Result from this work may serve 
as a useful guide to obtain higher yield of polyphenols from O. stamineus. 
Introduction 
Orthosiphon stamineus (vernacular name: ‘misai kucing’) is a plant with flower which look like cat 
whisker. In Southeast Asia folk medicine, O. stamineus often for diuretic and treatment of kidney 
bladder stones [1]. Previous studies revealed that extract of O. stamineus contained many medically 
useful bioactive compounds such as terpenoids, polyphenols and sterols that poses a diuretic [2], 
antidiabetic [3], antiangiogenic and antiproliferative properties [4].  
Extraction is a vital step to recover and purify bioactive compounds from plant materials. The yield 
of bioactive compound in the extract depends on the solvent used, extraction method and condition. 
Conventional extractions such as soxhlet extraction and maceration (ME) are normally performed at 
high temperatures for several hours which may suffer from thermal degradation of polyphenols due to 
heat exposure over a prolonged period. In recent years, many better extraction methods have been 
developed such as the ultrasonic-assisted extraction (UAE), microwave-assisted extraction (MAE), 
accelerated solvent extraction and supercritical fluid extraction. Supercritical method is often energy 
consuming besides requiring a higher capital and operating cost owing to its high pressure 
requirement and hence less favorable. The UAE utilized the cavitation bubbles generated by the 
ultrasonic wave to break the plant cell wall and hence effectively releasing the intracellular products 
of the plant material. Microwave extraction utilizes an electromagnetic radiation wave resulting in 
solvent heating. The microwave energy cause the moisture contain inside the plant cell to heat up and 
evaporates, thus generating tremendous pressure resulting in cell rupture and facilitating the leaching 
out of the phyto-constituents, therefore enhancing extraction by reducing the inner and external mass 
transfer limitation. To our best knowledge, MAE has never been used to extract polyphenols from O. 
Stamineus and hence this is the aim of this work. In this work, the effect of microwave power, 
extraction time, solid to solvent ratio and solvent type on the yield of polyphenols was elucidated. 
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